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ABSTRACT : 

PROBLEM TO BE SOLVED: To" realize large current, reduce consumption power and 
restrain increase of gate resistance due to thin wire effect of a gate 
electrode, in a fine MOS transistor. 

SOLUTION: A second gate electrode 1, having an eaves structure is formed on 
a side surface of a first gate electrode 3, which regulates effective channel 
length. By using oblique ion implantation, which uses the second gate 
electrode 7 as an ion implantation obstructing mask, a pocket structure 
impurity region, having impurity distribution whose concentration is low in a 
channel region on the surface of a semiconductor substrate 1 and high in the 
substrate, is formed. The first gate electrode 3 and the second gate electrode 
7 are connected by using a metal silicide film in the upper part of the gate 
electrode. Thereby a large current can be realized, while a punch-through 
phenomenon is restrained, and restraint of tunnel leakage current in a drain 
junction end, i.e., restraint of consumption power at the time of waiting can 
be also realized. Furthermore, increase of gate " electrode resistance which is 
caused by thin wire effect of the gate electrode is restrained, and high-speed 
operation can be realized. 
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li:^OJl^^{^. f^-ff)y-hmm7 im^-tm^aWs 

im(^mmi. ^m>'V^ymtm2ocr)m^t35o 
'cvcommimamt izmmixmrntfc^x-hi. 
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I19i7)«ffij; 0 , >J a yg!'fb)i2 0 hm 

^jiv^y'/iziimiRmzm^Lx. mm^titz^tt 

yaARit-ex ^ ^« 2 0 Sr -7;^ ^ h 1 1. ^ v^iA 

t^co^kermm^iizx 'onm^nmmmvu^ ymn 
1 1 2 atm«-g nsmsv-xffisiii 1 3 ^jeis l 

ym}^mk'7xifmmm2 0 ^rBiriecox-y^y^jstci 

Ox-x^y;?Ti4t/i. (010) 

H 1 o<r)^x 0 . 5feoiissw 1 izm^mm&^m^f^ 
i7cr)mmm<7)xm^mmtx. *^jfiM4(cao'< 

[0028] :^mmm4 i,zm^<^mwms.iz}5\,^x 

ty- hT&i*^(>'MmzpmwMmm&mm9R 
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w^<^:k3^i,zim^^ti^j:^^mmimmznh z t 
fi!o-c, :mmm4izm^<^mmi.zi5 

[0029] <mmm 5 > 1 1 1 ti^i^BBcoigicows 

-^fei[ii4fflOl=<:o;^P^«S^)t^liS 1 0?:iS«t 
l>;KDy(B)i7)ifflft^5j-yaA$rSIIL. Sv^h'^-^yS: 
iC«5i!ltc(i|5|«<^fifcicJl$rJBfi!tU^:*-oyi. 5fe<7)^ 

x^t^im^^i'u^ ymwim 5 ^mm-^ ■< ^ yr^ 
fi* 2 X 1 0' Vc in2 t . ^cnmmm 1 tit^r 1 / 

1 OOiOffiitKtcS^Uc. =5rfc, Sv^y-^S£li«4 

Mzmmmitmt2xio^^/cmi izn^trc. v 
-X. yiiLm<^rMmmi:m^j:mizB.^'t 
htitbiz. ^^mmmizii\.-^xii. m-<r>y-hmm3i: 
■7X9 tLx, m\^Yv>{ ymMsimmhwm. 
-i y&J^^t^X'V-x . K U'f y<r>MUi,z^ ^ y^ 
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^3j-yS-y->!.(i!;t'ttK:ilfl?WtcaAL^, ^fc. p« 
SSlSjaKrafl 1 0 imm-l fzlib<D^^x:i y{B)cr>^ 
n^:^yiiX<r)%^i,zli, :i-^hu=Jxhm^<^miK^ :^ 
y&X-7Xi'i:m^^hZL^j:<. V-xMcOA-i}^^^ 
t'^oy(B)<7)'f3}■y^S:ll^fi•m^fJ:V^. 

[0030] :^mmmi>zm-:s< ^mimsiz^^^xn. 
m^^¥u-( yimM5(7)^mmmm^fzib. m^f- 

10 A-^^/P***! 0 0nmtffim«^MOSTS>l.fct}*)'5 

-f. 3. SVOhcOitESr^t-l'. 1. 5Vi) 
m:fcv^-ci//mc7)#{4-?-v:t^;ni@S/c0oy-x • H 
ymSE^t 1.10 mAt^tahi^^iti^'m: 

ttz. itii^ii. pm^^m&w:Mmioi}^v-xm 

^t,fi^ffl*vh^i^ci:, at/, m^^'mmkYv^ymLm 
ymx'-mm^^mLti.m\^^hztm\,z 
20 xhi,cot^x.htih. ^mizxhwmMosizti 

otti, 5fe<oilife«?llltcS-:J<^3?#^fitPl«, 

[003 1 ] (mmm 6 > h 1 2 {i^ieBjco^y^oiisfe 

|63c7)*$*>'6 0ninOTi:ffi*^TfMT'S)l.;S, R 

30 J/. y-\-mti^2<7)^mmm9-ti<i^vaymmm9. 
XI. 5nmtmmm<t^tix\'^i^Thi. mi 

2) 

^mmizx^mnimm^zii^^xd. my~h^ti^ 
mmmmmmmiz}5^-^x\i. ±iipmwmtim&tim. 

S9RI/1 0{iiSvvy-xt£U!Ji4Jlt^Sv^Flx-'f y& 

m5{^mzw!M$ti?>m^i:imtxii*) . m-(oy 

-hmffi3i:T«0^#:S«IS«rtt:fcOT{i, s«« 

40 mm^(oT-mim&t^&m&x'mmp^mzm^oi,zvt':> 
xim&t^j:i^mmti(m^^tui. ±ii<o&mn 

TM^^^commzx 0 , mjy- hm^e 0 n mJUT 

mf^-i^nsmm/^mmx'^fz. s^jtc, P^mssig 
ssshJi 9 m 1 o*^'sg-rsffifiict u^t^ 1 1 j: 0 , 
^(omtm 1 ios»M o s J; 0 1> jEicmiffl-fi:*ijis t 

(7)IIMC?>lioaAtJ: ')ii^a$^i•|.c:i:^^< LT, ^^y 
50 f-x;l/-iKIKS:fi)it:-ri.C:t*»'-C&7t. 
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fi? L^^cict'*) I. . c: osi^a^^K-ftii 2 1 t'^gs^a- 
m:fd-i.^^^^i^')^ywmt. SOI ( s i 1 i c o 

non i n s u 1 a t o r/i^U • jj-y • ^ yj/ 
(100). OQcm. liJli^ll2nmT', liS 

'^^mzm^< s o I ««i-c*) h.^<r>so\ wm 

1 50nmlZi-C'^m$^1.7t. -!-c7)|gS, ffiigiKn^ 
mSHW'f 2Rt^SllU«n®mMy-^fi£li 

1 1 3 «o«^sffi(iSi6ai^i!^kii2 1 mzmhrn. 

ttsi-ifz. (HI 3) 

SKlz-f yt£ti« 1 2c7)SffiTg?*Wv^a46a^^^^L^ 

J: D , ^-i^m-mimm i / 1 osjgfc{s«ts ^ t 

[0033] imwmzl I. S O I 

sri <^^i:Uv isvmmxh^v^'!^^^z\,i}L%tm. 

8S:« 9 2^1^ 1 0 S O I Mrt -Ci^fflgBTJiffiiffiK , 1^ 

t m t^mztotz. z<r>mmmmmti<±^ < is^t- 
iffi-ri. ^ci^), mkiD s o I ««i*iio^f*c^MicJt^T 

[0034] <IIM^)8 > II 1 4 {4, :^%m<^^J\<^m 
S^jtLJt*5. 5ttfO|ISfee^j2i:«3i»,^«i;, P^mMiStHS 
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^^y^xncomi-zmbxmxsMiMLfz. zcrmik 
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1 3nm^m^ii^pmwmMmmiMm9Ri/i o 

10 nmiS i i,zit^X+mz:k^\,^t:ib. aALJtH<ny 

nmmmv-xi&miscrtn^'^imiztx'mmx'^ 
•f. U'>xmmmmiipm^mmii^t^j:^^m^ 
tts:->tz. zmmzi*). ^m^\.zm^<^mk 
swFi^^ y^^zmm±'{^^fvf. ^t^&mn 

m Ltz^wmm^mmh z t fz . 
[0035] <mmm 9 > 0 1 5 :^wmm%com 
20 tmiz^^^mwmw.co^j.mi^'i'cow-mmx'hi. 
*ii*feCT9Ctev%T{i:. ^(Tm&mnzmtxmmM 

oshyyjxi^im^Lfz. 9ccn)mmmiizm->xm 

mizmt^^mizi: *) pmnrnmo s imm-t ns 

^x)i-mm2 5 ^mtRmiizm&tx-h^i^. y~ hm^m 
2&-(/m-<^'y-hMm3com&, nmvMMosi:m 
fig.t'S pm&\m^^(r)mmmm^-^nmv-ximm 

3 lRWMli!HU>f ylfitJtl 3 2C7)J^fig^^£7)«S 

30 \tmm3omzMmzm\^pSLv-xmLm4 1 tm 
\,\pm}'u>( ymiMA2tim-<r)y-hnm3i&. 

m'mMosimi&-t^micr>Mzmmmzpmnm^ 
mmt.m9Ri/ioi:mpi^^yiiX(<zx^m^Uz 
z(omn^:^y&.xim-cr>mmi,zjB^$tLfcmz 
coy- hmmizx?>m^y~ \-mm4 0 ^zM txw-m 

imm& n «flay-xj£iis 1 3 i:9c(r>mmm 1 fcfi! 
oTjg^LTt. pm-VMMosim'^'rtmm 

«!|(P)Offi«'f3ryaAlcJ:'9frffiA, B, C&t^DO 

4 ^> -efl-f fxfSft 3 0 St'HM L/v! , ? I ^ ^ 

m^tz. L*>l>m, ^ffifilSJe^!il7c7)tftffl, Si^h' 
50 yW^ 1 8 . V-T^m. 1 9 ^<0lSiaXSi&5t«0* 
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[00 37] 

^■t I. ^ t A^'T'^ I. . t . mwmy- mvi o s tc^ 
\<^xi>^-<yf-x/\^-mi(omm^^tiztmuzisM 
m^irmx^t. tti. :^mizi:iiiiy-hnm 
izMMi^tii^m^mmmmizmi vu^ ytg^iSi? 
xnm&mmTMmmmmxmmx %h<r)X\ n * 

iih^i^m.t.zani'mn^iimx^ . ^-^xm. 

%-h<r>m^imm-hzbti^x%h, 

mzi^mi h yy=jxmm^^^-fiy- vmm 

i\L-fh z t i}<xt t<^x\ ^w.i^-im<^'^s,nmzm 
-rmfm^kcoBmimmx^. &y-h&tsLm^^ 

mzw^x%h(nx. y-x- Kix-f yg^^^fiSrffiM 

x'% . Wih-mmmw^^t ts:h . 
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